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Box No. I Basis of the report 



1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following lanquaqe 
which is the language of a translation furnished for the purposes of: ' 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Articie 14 are referred to in this 
report as "originaiiy fiied" and are not annexed to this report) : 



Description, Pages 

1-31 



as originally filed 



Claims, Numbers 

1-3 



as originally filed 



Claims, Pages 

4-10 



filed with telefax on 05.10.2005 



Drawings, Sheets 

1/14-14/14 



as originaiiy filed 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. EI This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 
El the claims, Nos. 9,10 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If Item 4 applies, some or all of these sheets may be marked "superseded. " 
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Box No, V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-3,7,8 




No: 


Claims 


4-6 


Inventive step (IS) 


Yes: 


Claims 


1-3,7,8 




No: 


Claims 


4-6 


Industrial applicability (IA) 


Yes: 


Claims 


1-8 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item I 

Basis of the report 

1 This opinion has been established as if (some of) the amendments had not been 
made, since they have been considered to go beyond the disclosure as filed (Rule 
70.2 (c)). 

2 The added claims 9 and 10 mention each "...a target of a time area..". As the original 
application mentions the "target' only in combination with the working angle (on 
description page 5, line 6) and not in combination with the time area, the addition of 
this feature in the claims 9 and 10 introduces subject-matter which extends beyond 
the content of the application as filed, contrary to Article 1 9(2)/Article 34(2)(b) PCT. 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : US-A-5 494 007 (SCHROEDER ET AL) 27 February 1 996 (1 996-02-27) 
D2: US 2003/213452 A1 (POMERLEAU DAN) 20 November 2003 (2003-1 1-20) 
D3: DE 101 51 201 A1 (MASBERG, ULLRICH) 30 April 2003 (2003-04-30) 

1 The claims 1 to 3 meet the criteria of Article 33(1 ) PCT, because the subject-matter 
of claims 1 to 3 is new and involves an inventive step in the sense of Article 33(3) 
PCT. 

1.1 To claim 1 : The document D1 is regarded as being the closest prior art to the 

subject-matter of claim 1 and discloses (the references in parentheses applying to 
this document) a valve gear (figures 1 , 5 and 6) of an internal combustion engine 
converting a rotational motion (column 1 , lines 53-55) of an electric motor (10) into a 
linear motion by a cam (24', 24"), and driving a valve (18) of a cylinder so as to be 
opened and closed based on the linear motion, the valve gear comprising an electric 
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motor control means (100) capable of actuating the electric motor in a rocking drive 
mode (column 6, line 45-48) in which a rotating direction of the cam is changed 
during a lift of the valve. 

Document D1 does not mention that the rocking control means for controlling a 
motion of the electric motor starts rotating before the valve starts lifting in the rocking 
drive mode. 



Nevertheless, document D1 mentions this feature for the continuous rotary motion 
mode (column 2, line 48-50). A man skilled in the art who has to construct the device 
of document D1 will prefer to construct the electric motor with continuous rotary 
motion (column 2) because he knows that in general a continuous rotary motion 
requires less energy than a rocking drive mode, in which a rotating direction of the 
cam is changed during a lift of the valve. Therefore, he will not combine features and 
elements of the continuous rotary motion electric motor with the rocking drive mode 
motor (column 6, line 45-48). Thus, the man skilled in the art will not come to the 
subject-matter of claim 1 without being inventive. In view of that, the subject-matter of 
claim 1 is inventive according to Article 33(3)PCT. 

1 .2 Claims 2 and 3 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 



2 The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claims 4-6 is not new in the sense of Article 33(2) PCT. 

2.1 To claim 4: The document D1 is regarded as being the closest prior art to the 

subject-matter of claim 4 and discloses (the references in parentheses applying to 
this document) a valve gear (figures 1, 5 and 6) of an internal combustion engine 
converting a rotational motion (column 1, lines 53-55) of an electric motor (10) into a 
linear motion by a cam (24\ 24'), and driving a valve (18) of a cylinder so as to be 
opened and closed based on the linear motion, the valve gear comprising an electric 
motor control means (100) capable of actuating the electric motor in a forward 
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rotating drive mode (column 2, line 31) in which the cam is continuously rotated in 
one direction and wherein the electric motor control means (100) comprises forward 
rotating control means for changing a rotating speed of the cam before the valve 
starts lifting (column 2, line 49: "acceleration and deceleration take place primarily 
while the valve is closed "= before the valve starts lifting) in the forward rotating drive 
mode so as to change a working angle of the valve (column 8, line 9-12). 

In view of the fact that all the features of the first claim are known from document D1 , 
the subject-matter of this first claim is not new in the sense of Article 33(2) PCT. 

2.2 To claim 5: From document D1 it is clear, that the cam needs one rotation for an 
entire valve opening / closing cycle. This entire cam rotation takes places during only 
a part of an entire crankshaft (engine output shaft) rotation. This means, that the 
average cam rotational speed is higher than the average engine output shaft rotation 
speed. 

As this corresponds exactly to the in claim 5 claimed subject-matter, the subject- 
matter of claim 5 cannot be considered as being new in the sense of Article 33(2) 
PCT. 

2.3 To claim 6: The document D3 is regarded as being the closest prior art to the 
subject-matter of claim 6 and discloses (the references in parentheses applying to 
this document) a valve gear (figure 1a and 1b) of an internal combustion engine 
converting a rotational motion of an electric motor (8) into a linear motion by a cam 
(10), and driving a valve (1) of a cylinder so as to be opened and closed based on the 
linear motion, comprising: electric motor control means (27) capable of actuating the 
electric motor (8) in each of a forward rotating drive mode in which the cam is 
continuously rotated in one direction (column 8, line 55-58), and a rocking drive mode 
(column 8, line 55-58) in which a rotating direction of the cam is changed during a lift 
of the valve, wherein the electric motor control means (27) comprises changing 
control means for controlling a motion of the electric motor in at least any one of the 
rocking drive mode and the forward rotating drive mode such that a time area 
obtained by integrating a lift amount of the valve approximately coincides between 
before and after changing the mode, at the time of changing the rocking drive mode 
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and the forward rotating drive mode {In column 8, lines 52-58, it is explained that 
especially for longer opening times, the rotating direction is switched during a valve 
stroke at the moment where the valve lift is maximal. Figure 3 shows, compared to 
figure 4, such a longer opening time. In this figure, the time area before and after the 
maximum valve lift coincide). 

Because of the fact, that document D2 contains all the features of claim 6, the 
subject-matter of claim 6 is not new in the sense of Article 33(2) PCT 



Re Item VII 

Certain defects in the international application 

1 Independent claims 1 , 4 and 6 are not in the two-part form in accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those features 
known in combination from the prior art being placed in the preamble (Rule 6.3(b)(1) 
PCT) and with the remaining features being included in the characterising part (Rule 
6.3(b)(ii) PCT). 

2 Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 to D3 is not mentioned in the description, nor are 
these documents identified therein. 

3 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 



Re Item VIII 

Certain observations on the international application 

1 To the claims 1 , 4 and 6: Although claims 1 , 4 and 6 have been drafted as separate 
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independent claims, they appear to relate effectively to the same subject-matter and 
to differ from each other only with regard to the definition of the subject-matter for 
which protection is sought and in respect of the terminology used for the features of 
that subject-matter. The aforementioned claims therefore lack conciseness and as 
such do not meet the requirements of Article 6 PCT. 

2 To claim 7: This claim contains the words "changing time". These words are not 
explained in the application, they are only mentioned in the description on page 6, 
line 11 . As these words are very general, even a man skilled in the art might link 
these words to different things. "Changing time" could mean that the timing of valve 
opening and closing is changed, but it also could mean, that the time of changing the 
rotating direction is changed. 

These several different explanations make the claim vague and unclear and leave 
the reader in doubt as to the desired protection, thereby rendering the subject-matter 
of claim 7 unclear, Article 6 PCT. 
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the valve. 

4 . A valve gear of an internal combustion engine converting 
a rotational motion of an electric motor into a linear motion 
by a cam, and driving a valve of a cylinder so as to be opened 
and closed based on the linear motion , the valve gear comprising: 

electric motor control means capable of actuating the 
electric motor in a forward rotating drive mode in which the 
cam is continuously rotated in one direction, 

wherein the electric motor control means comprises forward 
rotating control means for changing a rotating speed of the cam 
before the valve starts lifting in the forward rotating drive 
mode so as to change a working angle of the valve. 

5. The valve gear according to claim 4, wherein the forward 
rotating control means changes the rotating speed of the cam 
to a predetermined speed which is different from a basic speed 
obtained by dividing a rotating speed of an engine output shaft 
of the internal combustion engine by a rotation number of the 
engine output shaft from a start of an intake stroke to an end 
of an exhaust stroke, before starting the lift of the valve, 
and rotates the cam at the predetermined speed during the lift 
of the valve. 

6. A valve gear of an internal combustion engine converting 
a rotational motion of an electric motor into a linear motion 
by a cam, and driving a valve of a cylinder so as to be opened 
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and closed based on the linear motion, comprising: 

electric motor control means capable of actuating the 
electric motor in each of a forward rotating drive mode in which 
the cam is continuously rotated in one direction, and a rocking 
drive mode in which a rotating direction of the cam is changed 
during a lift of :the valve, 

wherein the electric motor control means comprises * 
changing control means for controlling a motion of the electric 
motor in at least any one of the rocking drive mode and the forward 
rotating drive mode such that a time area obtained by integrating 
a lift amount of the valve approximately coincides between before 
and after changing the mode, at the time of changing the rocking 
drive mode .and the forward rotating drive mode. 

7. The valve gear according to claim 6, wherein the changing 
control means control the motion of the electric motor in the 
rocking drive mode such that a maximum lift amount of the valve 
in the rocking drive mode is increased according to being closer 
to the changing time of the mode . 

8. The valve gear according to claim 7, wherein the changing 
control means controls an opening degree of a throttle valve 
of the internal combustion engine such that the opening degree 
of the throttle valve is reduced according to an increase of 
the maximum lift amount. 

9. (new) The valve gear according to claim 1, wherein the rocking 
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control means controls the rotating speed of the cam in the rocking 
drive mode such that a target of a working angle of the valve 
is realized and a target of a time area obtained by integrating 
a lift amount of the valve is realized * 

10 . (new) The valve gear according to claim 4 , wherein the forward 
rotating control means changes the rotating speed of the cam 
in the forward rotating drive mode such that a target of a working 
angle of the valve is realized and a target of a time area obtained 
by integrating a lift amount of the valve is realized. 
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